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BAKING OVEN AND METHOD OF OPERATING 

A BAKING OVEN 

CROSS REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of priority under 35 U.S.C. § 1 19 of German 

patent application DE 103 16 503 filed April 9, 2003 the entire contents of which are 
incorporated herein by reference. 

FIELD OF THE INVENTION 

[0002] This invention relates to a bakmg oven and/or a method of operating a baking oven 

in particular a shop baking oven, having a baking chamber in which the goods to be baked can be 
accommodated, having at least one heatmg system for heating air circulating in the baking 
chamber and having fans for circulating the air in the baking chamber. 
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BACKGROUND OF THE INVENTION 

[0003] Generic baking ovens are frequently used as shop baking ovens, so that precooked 

bakery products can be finished in the shop. To supply the required heat to the bakery goods, 
heatmg systems such as electric heating rods are provided in the generic baking ovens, so that the 
air circulatmg in the baking chamber can be heated. To maintain adequate circulation of the air in 
the baking chamber, fans are used to circulate the air in the baking chamber. 

[0004] In Patent DD 291 686 A5 a shop baking oven is operated with just one fan for 

circulating the air in the baking chamber. One disadvantage of this baking oven is that since only 
one fan is being used, the available air circulation capacity is often inadequate. 

[0005] Patent DE 87 03 666 discloses a hot air baking oven having two fans for 

circulating the air in the baking chamber. The one fan draws air out of the baking chamber into a 
heating chamber where the air is heated as it passes over electric heating rods. After heating the 
air in the heating chamber, it is conveyed by a second fan back into the baking chamber where the 
bakery goods arranged therein are heated. 

[0006] One disadvantage of this baking oven known from the state of the art is that 

because of the given air flow conditions prevailing in the baking chamber, the uniformity of the 
baked products is often inadequate. Thus in generic baking ovens, there are often areas in which 
bakery goods are heated to a greater extent than those in other areas. Because of this nonuniform 
heating of the bakery goods, depending on their arrangement in the baking chamber; the average 



quality of the baked products suffers. 

SUMMARY OF THE INVENTION 

[0007] Therefore, the object of the present mvention is to provide a baking oven and a 

method of operating a baking oven with which a more uniform baking result can be achieved. 

[0008] According to the mvention, a baking oven, in particular a shop baking oven, is 

provided having a baking chamber in which the goods to be baked can be accommodated, having 
at least one heating system for heating air circulating in the baking chamber and having at least 
two fans for circulating the air in the baking chamber. The fans can be driven to rotate in the 
same direction or in opposite directions. 

[0009] This invention is based on the fundamental idea of not driving the fans in the same 

direction or in opposite directions during the entire bakmg operation, as has been customary in the 
past, but instead there is at least one co-rotating phase during which the fans are driven to rotate 
in the same direction; and there is at least one contra-rotating phase during which the fans are 
driven to run in opposite directions. By switching between driving the fans in the same direction 
and in opposite directions, completely different circulatmg airflows are achieved in the baking 
oven in the corresponding co-rotating phases and/or contra-rotating phases, which consequently 
leads to equalization of flow differences and thus to equalization of differences in heat 
distribution. On the whole, by switchmg between co-rotating phases and contra-rotating phases, 
it is possible to achieve a more uniform baking result. 



[0010] The uniformity of the baked products can be fiuther increased if the switching is 

performed not only between co-rotating and contra-rotating phases but if there is also a switch in 
the direction of rotation of the individual fans during the different co-rotatmg phases and/or 
contra-rotating phases. In the case of co-rotating phases, this may take place in such a manner 
S that during a baking operation, two different co-rotating phases are run through in succession in 
which case the fans are driven to rotate clockwise during the first co-rotatmg phase and are driven 
to rotate counterclockwise in the second co-rotating phase. In the normal case it does not matter 
here whether the fans are first driven to rotate clockwise or first counterclockwise. 

[0011] In the case of the contra-rotating phases, it is also conceivable for the fans to run 

10 through two different contra-rotating phases during a baking operation m which case the fans are 
driven to rotate in the opposite direction of rotation during the different contra-rotating phases. 

[0012] As a resuh, the baking operation may thus run through any desired number of 

different types of operating phases which are characterized in that the fans are driven in co- 
rotating or contra-rotating operation and in addition the direction of rotation of the fans can also 
IS be varied in the individual operating phases. 

[0013] According to a preferred embodhnent, it is provided here that the fans will each go 

through a co-rotating phase between two contra-rotating phases. Alternatively or additionally, 
two co-rotating phases may also be interrupted by a contra-rotating phase. 
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[0014] To achieve the most uniform possible baked product, it is especially advantageous 

if the duration of the different operating phases (contra-rotating phases and co-rotating phases) is 
always the same. This achieves the result that the specific flow states assigned to the different 
operating phases are each maintained for an equal length of time. 

[0015] In addition, the fact that the duration of a baking operation is distributed uniformly 

among the various operating phases (co-rotating phases and contra-rotatmg phases) yields the 
result that the bakery goods are on the whole each exposed for equal lengths of time to the 
different flow states, which in turn leads to an improvement in the uniformity of the baked 
product. For example, if four different operating phases are provided, the duration of the 
corresponding baking operation on the whole can be divided by four or by a multiple of four to 
determine the length of the individual operating phases. 

[0016] To achieve the most uniform possible baked product, it is especially advantageous 

if the fans have essentially a uniform circulation output in terms of absolute value. This may be 
especially simple to achieve by having the fans all be of the same design and driven at the same 
rotational speed. 

[0017] An exemplary embodhnent of the invention is illustrated in the drawings as an 

example and is explained briefly below. The various features of novelty which characterize the 
invention are pointed out with particularity in the claims annexed to and forming a part of this 



disclosure. For a better understanding of the invention, its operating advantages and specific 
objects attained by its uses, reference is made to the accompanying drawings and descriptive 
matter in which a preferred embodiment of the invention is illustrated. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0018] Fig. 1 is a schematic diagram of a baking oven in cross section; 

[0019] Fig. 2 is a fi-ont view showing the fans of the baking oven according to Fig. 1 in a 

first operating phase; 



[0020] Fig. 3 is a fi'ont view showing the fans according to Fig. 2 in a second operating 

phase; 

[0021] Fig, 4 is a fi-ont view showing the fans according to Fig. 2 in the third operating 

phase; 

[0022] Fig. 5 is a fi'ont view showing the fans according to Fig. 2 in a fourth operating 

phase; and 



[0023] Fig. 6 



is graph showing circumferential velocity of the two fans of the baking 
oven depicted in Fig. 1, plotted as a function of the duration of a baking 
operation. 



DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0024] Fig. 1 shows a baking oven 01, which may be used as a shop baking oven, for 
example, shown here in cross section. To facilitate an understanding, only the parts of the baking 
oven 01 which are necessary for an understanding of this invention are shown here. 

[0025] A baking chamber 03 formed by wall elements 02 can be closed by a door 04 on 

the front side of the baking oven 01 . Baking sheets (not shown in Fig. 1) with the bakery goods 
arranged on them can be placed in the baking chamber 03. 

[0026] A sheet metal partition OS mounted m the rear space of the baking chamber 03 

separates the baking chamber 03 from a heating chamber 06. The sheet metal partition 05 has 
two inflow nozzles 07 through which air can flow out of the baking ehamber 03 and into the 
heating chamber 06. In addition, outflow channels 08 are provided in the sheet metal partition OS, 
arranged on the edges so that air from the heating chamber 06 can flow through them and back 
into the baking chamber 03 . 

[0027] In order to be able to heat the air in the heating chamber, electrically beatable 

heating wires 09 are provided, as indicated schematically in Fig. 1. To circulate the air, two fans 
10 and 1 1 are provided; these fans are driven by fan motors 12 and 13. During a baking 
operation, the fans 10 and 1 1 are driven to rotate by the fan motors 12 and 13, so that the air, as 
indicated schematically by flow arrows in Fig. 1, is drawn through the inflow nozzles 07 into the 
heating chamber 06. The excess pressure thereby created in the heating chamber 06 causes the air 



to flow over the heating rods 09, which heats it. Then the air flows through the outflow channels 
08 in the sheet metal partition OS back into the baking chamber 03. 

[0028] A control unit is provided on the baking oven 01 so that the fan motors 12 and 13 

can be triggered in accordance with the specifications of an operating program. Depending on the 
specifications of the control unit, the fan motors 12 and 13 can each be driven independently of 
one another either clockwise or counterclockwise. 

[0029] Figs. 2 through 5 show the fans 10 and 1 1 and their respective direction of rotation 

during difiTerent operating phases. 

[0030] In the first operating phase PI shown in Fig. 2, the two fans are driven 

counterclockwise in co-rotating operation. In a subsequent second operating phase P2 shown in 
Fig. 3 the two fans 10 and 1 1 are driven in the opposite direction. The fan 10 then runs 
counterclockwise, whereas the fim 1 1 is driven to revolve clockwise. 

[0031] In the subsequent third operating phase depicted in Fig. 4, the two fans 10 and 1 1 

are again driven to rotate in the same direction, whereby in this co-rotating phase the two fans 10 
and 1 1 revolve clockwise. In this second co-rotating phase P3, the fans 10 and 1 1 have opposite 
directions of rotation in comparison with the first co-rotating phase PI in Fig. 2. 

[0032] In the next following operating phase, the fourth operating phase P4, as depicted 
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in Fig. 5, the fans 10 and 1 1 are again driven in opposite directions, but in this second contra- 
rotating phase P4, the fans 10 and 1 1 are each driven to rotate in the other direction in 
comparison with that of the first contra-rotatmg phase P2. 

[0033] In Fig. 6, by way of example, the peripheral velocities of the fans 10 and 1 1 have 

been plotted over the duration of a baking operation. This diagram is idealized in a rectangular 
form with regard to the acceleration phases because the changes in the peripheral velocities 
between individual operating phases of course requu-e a certain period of time. The solid line 
represents the peripheral velocity of the fan 10. The clotted line however represents the 
peripheral velocity of the fan 1 1 . At the beginning of the baking operation, the two fans 10 and 1 1 
are accelerated to the same peripheral velocity but in counterclockwise direction. This first co- 
rotating phase PI ends at point in time tj at which the fan motor 13 is reversed so that the fan 1 1 
rotates at the same peripheral speed but in the opposite direction, i.e., clockwise in the contra- 
rotating phase P2 which then follows. 

[0034] The first contra-rotating phase P2 ends at point in time ts at which the fan motor 

12 is also reversed so that then in the next phase, the second co-rotating phase P3, the two fans 
10 and 1 1 again rotate jointly in co-rotation but both also rotate clockwise. The second co- 
rotating phase P3 ends at point in time at which the fan motor 13 is again reversed so to that the 
fan 1 1 is again rotating in counterclockwise direction and thus begins a second contra-rotating 
phase P4. The second contra-rotating phase P4 m turn ends at point in time t4 at which the fan 
motor 12 is agam reversed so that the &n 10 also rotates counterclockwise. 



[0035] The state then achieved corresponds to the initial state at the point m tine to so 

that again a co-rotating phase PI* foUows the second contrarotating phase P4. The co-rotating 
phase Pr is followed by another contra-rotating phase Vl\ another co-rotating phase P3' and 
another contra-rotating phase P4*. After the end of the contra-rotating phase P4\ the baking 
operation is concluded and the baked goods can be removed from the baking oven 01 . 

[0036] The sequence of operating phases shown in Fig. 6 is to be understood only as an 

example. Of course any desired variations of contra-rotating and co-rotating phases are also 
conceivable. The different operatmg phases should preferably be of the same length. However 
operating phases of different lengths are also conceivable. A baking operation may also be 
concluded before the regular end of an operating phase. 

[0037] While a specific embodiment of the invention has been shown and described in 

detail to illustrate the application of the principles of the invention, it will be understood that the 
invention may be embodied otherwise without departing from such principles. 
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